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PREFACE 



The purpose of this small volume is to present to mem- 
bers of the medical and cfental professions the data neces- 
sary for making an intelligent diagnosis of pathologic 
conditions about the teeth and jaw bones in which roent- 
gen examination plays a part. It is hoped that a basis 
for this will l)e formed by study and comparison of the 
numerous normal and abnormal views shown. 

It has been said that the actual making of the roent- 
genogram is the elementary feature of roentgenology, 
and that those who know how to interpret roentgeno- 
grams are few in number compared with those who know 
how to make them. It is to interpretation rather than 
to technic that the writer has endeavored to call par- 
ticular attention in the following pages, references to 
technic being limited to special points involved in ex- 
amination of the teeth and jaw l)ones. 

A departure from the usual method of presentation 
lies in the fact that in this work the roentgenograms are 
negative reproductions ; i. e., they correspond with the 
original negative's in that l)one and haixl tissues are light, 
and soft tissues and spaces are dark, instead of being 
merely prints of tho negatives, in Avhich the dark and 
light portions are i-evers(Kl; so that in studying these 
illustrations there is a near appi'oach to natural condi- 
tions found in the original negatives. 

In a majority of the odontograms showing periapical 
pathology, the writer has l:)een in a position to compare 
the pictures with the conditions found at operation, so 
that in these cases the interpretations are not based 
merely upon surmise. 

The writer desires to thank Dr. M. H. Cryer for per- 
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mission to use the excellent anatomic illustrations taken 
from his Internal Anatomij of the Face, and also his 
associates, Drs. P. B. AVright and M. H. Mortonson, for 
cooperation and help in the preparation of roentgeno- 
grams. 

Acknowledgment is also due the publishers for their 
patience in waiting for the niaimscrii)t, which was con- 
siderably delayed owing to the exigencies of military 
service. 

EoBERT II. Ivy. 

Milwaukee, Wis. 
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PART I 



CHAPTER I 

GF.NERAL CONSIDERATIONS 

/^The application of tlie roentgen ray as a means of 
oiagnosis of pathologic conditions about the teeth and 
jaws is a method that has achieved a position of the 
utmost importance in recent yenrs.^ Its value has long 
been recognized by the surgeon in the diagnosis of the 
grosser surgical lesions of the maxillary bones, such 
as fractures, tumors, impacted teeth, etc. Until re- 
cently, however, the dentist in general practice rarely 
found it necessary to resort to investigation by means 
of the x-ray. At the present time, to those who are 
familiar with its advantages, the daily employment of 
this agent as a means of diagnosis and as an aid to 
proper treatment has become indispensable. 

It is not my purpose here to deal with the knowledge 
necessary for the making of roentgenograms, involv- 
ing as this does a study of electricity, theory of produc- 
tion of x-rays, a description of x-ray machines and 
tubes, etc. AVhat is of far more importance to the 
average dental or medical practitioner is to know how 
to interpret roentgenograms after they are made. Mis- 
takes are frequently made by those having an inadequate 
knowledge of the primary essentials which will presently 
be discussed. 
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18 INTERPRETATION OF ROENTGENOGRAMS 

At this point an explanation of certain terms to be 
used in the book is in order. In speaking of x-ray pic- 
tures many different terms are employed, such as roent- 
genogram, skiagraph, skiagram, radiograph, etc. The 
American Roentgen Ray Society, which may be properly 
taken as the official representative of this branch of med- 
ical science in the United States, lias adoptcnl in honor of 
Roentgen, tlie discoverer, a nomc^nclaturo which I con- 
sider it advisable to follow. Thus, in speaking of an 
x-ray picture the tc^rm ^'roentgenogram" is to be pre- 
ferred. ''Roentgenology" is preferal)le to ''radiology." 
Certain other words liave been coined for the sake of 
brevity, such as "stereogram," meaning a stereoscopic 
roentgenogram; "pyelogram," a roentgenogram of the 
pelvis of the kidney after injection with some salt that 
resists passage of the rays. In the same way the term 
"odontogram" is here suggested for a roentgenogram 
depicting the teeth. 

Since the general recognition of the important rela- 
tionship of infections of the investing tissues of the 
teeth to various pathologic conditions of the body, an 
examination for the detection of the cause or portal of 
entry of many generalized infections may be justly re- 
garded as incomplete without a thorough investigation 
of the teeth and surrounding parts. Since serious peri- 
apical dental infection may be present in the entire ab- 
sence of subjective or objective symptoms or history of 
trouble, every examination of this type should include a 
roentgenographic study of all crowned and pulpless 
teeth, and parts of the alveolar process from which teeth 
are apparently missing. The necessary cooperation be- 
tween physician and dentist in eliminating possible foci 
of infection within the mouth can only be achieved 
through an ability on the part of each to intelligently 
interpret roentgen ray findings. The lack of dental 
know^ledge on the part of the physician usually leads to 
unnecessary sacrifice of teeth, while the dentist's igno- 
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ranee of proper roentgen ray interpretation often means 
nltraconservatism with consequent danger to the health 
of the patient. The importance of thorough study of this 
subject is manifested by the occurrence of cases which 
baffle even those of great experience in all phases of 
dental diagnosis, including the roentgen ray. 

There is no intention here to intimate that every den- 
tist should be equipped with an x-ray outfit and make his 
own roentgenograms. Most men have not the time to 
devote in which they can acquire a mastery of the sub- 
ject. In the average individual practice there is not 
sufficient variety to give one experience in interpretation. 
{Kt the same time, dentistry can not be intelligently or 
conscientiously practiced without convenient access to 
this method of diagnosis at least in all cases where root 
canal operations are involved.^ Where the dentist him- 
self does not make the roentgenogram, the burden of in- 
terpretation should not fall entirely upon the roentgen- 
ologist, who is usually without knowledge of the clinical 
conditions of the individual case or of dental pathology 
in general. Unless he has had experience in this work the 
dentist should not attempt to read the roentgenogram 
without help, even though he be entirely familiar with 
the clinical aspects of the case. 

In the following pages it is endeavored to point out 
the essentials necessary for correctly diagnosing patho- 
logic conditions about the teeth with the roentgen ray 
as an aid. That the roentgen ray is merely an aid in 
arriving at this diagnosis can not be too strongly empha- 
sized, and, therefore, a proper interpretation of a roent- 
genogram can, as a rule, only be given after one has 
gained a knowledge of certain general facts, as well as 
special data pertaining to individual cases in question. 

The general knowledge necessary for the correct in- 
terpretation of odontograms comprises the following : 

1. The normal anatomy and histology of the teeth and 
jaw bones, together with anatomic variations. 
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2. The appearance that the roentgen ray should impart 
to plates and films after passage through such normal 
tissues and anatomic variations. 

3. Special dental pathology both from the clinical side 
and the histopathologic side. 

After mastering these three essentials, one is in a posi- 
tion to take up — 

4. The various abnormalities produced in the roent- 
genogram by disease. 

The four points mentioned will be discussed more in 
detail in subsequent chapters. After acquiring a thor- 
ough familiarity with them, it is hoped that the student 
will be in a position, with the aid of the special clinical 
facts pertaining to the individual case, to make use of 
the valuable assistance afforded by j'oentgenographic 
examination. 

Limitations of Roentgenography 

The longer one is engaged in this work, the more con- 
servative and less positive he becomes in giving an opin- 
ion as to what is represented in a given plate or film. He 
begins to see the error and folly of calling every dark 
spot at the end of a tooth root an ^* abscess," which in 
reality is found less commonly than some other abnormal 
conditions. Like everything new, the roentgen examina- 
tion of the teeth has been overworked, and very extrava- 
gant claims have been made. Based upon roentgenologic 
interpretation by workers ignorant of dental conditions, 
or of the clinical facts in individual cases, physicians have 
ordered the wholesale extraction of absolutely healthy 
teeth. The failure to obtain improvement of systemic 
complications in such cases, in which the teeth never had 
any bearing on the question at all, has produced a reac- 
tion on the part of some men, who question the value of 
dental roentgen diagnosis entirely, an opinion that is 
hailed with joy by some nonprogressive or ultraconserva- 
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tive dentists who dislike anything that is likely to force 
a change in their obsolete methods of practice. 

The time has come, however, when those working in 
this field are in a position to state with some assurance 
how far the roentgen ray may be relied upon. We must 
start out with the general proposition that what we see 
in a roentgenogram is only a varied gradation of shadow 
cast by the rays passing through substances of different 
density. Speaking strictly, therefore, we can only say in 
regard to dark areas on the negative that they represent 
places of lessened density, which allow the rays to pass 
through more easily than the surrounding parts. This 
is as far as a person untrained in the fundamental prin- 
ciples mentioned is justified in giving an opinion. "What 
the actual contents of the rarefied areas are, we can sel- 
dom say definitely from the roentgenogram alone, al- 
though along with the clinical findings and history we 
can often predict with some assurance as to what will be 
found at operation. Even in the absence of symptoms, a 
periapical rarefied area as shown in the odontogram does 
mean usually that disease of some kind is present, unless 
the picture has been made shortly after operation before 
the area has had time to become obliterated. The state- 
ment has been frequently made by some eminent authori- 
ties that these areas of rarefaction shown bv the roent- 
gen ray are noninfective in the absence of pain and local 
symptoms, and may simply represent the results of pre- 
viously existing disease that has been cured, in other 
words, that they contain harmless scar tissue. While 
conceding this possibility in a small number of cases, I 
believe that the persistence of such a rarefied area for 
any length of time without signs of decreasing in size is 
sufficient evidence that a disease process is going on, 
otherwise the area would gradually become smaller and 
be replaced by new bone. There is abundant postopera- 
tive x-ray evidence that these areas of rarefaction disap- 



CHAPTER II 

AXATOAIY OF THE TEETH AND JAWS, WITH 
SPECIAL KEFEKEXCE TO K()EXT(}ENOGRAM 

IXTEKPKETATIOX 

In the passafi^o of the roentgen rays through the tis- 
sues, the denser the tissue the greater the obstruction 
offered to the rays, and conse(iuently the lighter will be 
the image in the negative. 

In roentgenograms of the jaws, the substances depicted 
in the order of their density, beginning with the densest, 
and therefore tlie lightest in the negative, are: 

1. Metallic crowns and fillings, and root canal fillings 
containing zinc or other metals. 

2. Enamel of the teeth. 

3. Dentine. 

4. Cementum. 

5. Cortical bone. • 

6. Cancellated bone. 

7. Medullary spaces, canals, foramina in l)one, and soft 
tissues. 

In disease, the normal condition of a given tissue may 
be changed either to a lessening in density, meaning 
abstraction of lime salts, with consequent deepening of 
the shadow in the x-ray negative, or an increase in den- 
sity, due to a deposit of lime salts, and indicated by a 
lessening of the shadow. 

A familiarity with the anatomy of the teeth and jaw 
bones is one of the fundamental essentials for correct 
interpretati(m of odontograms. Lack of this knowledge 
is frequently a cause of mistaking of normal shadows for 
manifestations of disease. 

24 
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The teeth arc set in sockets in the alveolar process, 
being attached by the peridental membrane. The alveolar 
process is composed of spongy or cancellated bone (Fig. 
1), which appears in the roentgenogram as a fine inter- 
lacing network. The sockets of the teeth are lined with 
a thin plate of dense bone, which is shown in the x-ray 




negative as a fine wliite line around the tooth. Between 
this line and the tooth itself is a naiTow dark space rep- 
resenting the peridental membrane. These lines are im- 
portant landmarks in the interpretation of odontograms, 
ns their absence or deviation usnally means some patho- 
logic condition. (See Fig. 39, p. 79.) 



2b INTERPRETATION OF ROENTUENOORAMS 

Roentgenographic Anatomic Landmarks in the Upper 
and Lower Jaws 

Upper Jaw 
At a varying distance above the apices of the central 
and latc^ral incisor teeth is t'oinut tlie floor of the nose 
(Fig. 2), sometimes seen in the odontogram as a dart 




shadow which niif<]it be mistaken for a cystic or e 
cavity in tlie bone (Figs. 47 and 48, j). 81 ). 

Above the apices of the premolar and molar teeth is 
found the maxillary siims or antrum of Higlimorc. This 
sinus varies very nmch in its extent, shape, and in the 
relation of its Hoor to the roots of the teeth. Sometimes 
there is a considerable thickness of bone between the tooth 
apices and the sinus (Fig. 3). In other cases the tooth 
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apices come right up to the floor of the siuus, even form- 
ing projections into the cavity, though under normal con- 
ditions always separated from it by a thin lamina of bone 
(Fig. 4), Sometimes the ends of the roots are found well 




above the most dependent portion of the shius, but lo- 
cated in its wall (Fig. 5). The floor of the maxillary 
sinus is usually found in relation to the roots of the molar 
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teeth (Fig. 6), "but may extend as far forward as the 
first premolar or canine (Fig. 7). These varying rela- 
tions of the floor of the antrum of Highmore to the roots 
of the teeth are well shown in x-ray negatives, the cavity 
of the antrum appearing as a dark shadow which must 




not be mistaken for a rarefied disease area. It is some- 
times difficult in the study of odontograms of this region 
to determine whether or not the roots of the teeth project 
into the maxillary sinus and whether areas of absorption 
about the roots communicate with it. In the odontogram, 
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where a root is projected aliove tlie level of the floor of 
tlie antrum, it is im]K)rtaiit to seek carefully the dark and 
light lines found around normal teeth in order to dif- 
ferentiate the normal condition shown in Figs. 5, 87, and 
89, p. 91, from patholoj^ie conditions in which roots eom- 
munieato witli tlio cavity of the sinus. 
Foramina, Canals, Etc. — In the upinT .jaw, on tlio 




palatal surface just behind and between the central in- 
cisor teeth is fimnd the anterior paJntinc fossa (Fig. 8). 
This contains foramina carrying blood vessels and nerves 
from the nose. In roentgenograpliic films of the anterior 
teeth this fossa is frequently seen as a dark shadow above 
and between the apices of the central incisors, and when 



ANATOMY OF THE TEETH AND .TAWS 



31 



hi close relation to roots of teeth under suspicion, might 
be mistaken for rarefaction due to disease of the bone 
(Fig. 41, p. 79). 

The posterior palatine canal (Fig. 8), is found in the 
form of a groove running posteroanteriorly in the roof 
of the mouth mesially to the molar teeth. In the roent- 
genographie film it is occasionally shown as a dark 




shadow in the wall of the antrum in close relation to the 
palatal roots of the molar teeth. 



Lower Jaw 

Here the principal roentgoiiographic auatomie land- 
marks are the mnndibiilar canal and the mental foramen 
(Fig. 9). The mandibular canal runs postoroanteriorly 
below the apices of the tcetli, and sometunes in very close 
relationship with them. (Fig. 10.) In the roentgeno- 
gram the root of a loAver molar may apparently project 
into the dark space representing the canal, yet in reality 
bo situated to one side or the other. 
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The mental foramen, situated below and between the 
lower premolar tt'cth, may easily be mistaken for an 
area of disease aKsooiatod with one of those teeth, par- 




ticularly if there are clinical sisiis jtiviiif? a suspicion of 
trouble (Fig. 176, p. 113). Very frequently, however, 
the connection of the mental faramcu with tlie inferior 
dental canal can cjisilv l>e seen in tlie roentgenogram 
(Fig. 182, p. 115). 
In films of the upper premolar and molar region the 
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overliansiiift' inalai- bono froqiicntly casts a sliadow which 
obscures the roots of these teeth (Figs. 327 and 128, 
p. 101). 




Anatomic Landmarks in Roentgenographic Plates 
of the Jaws 

In a lateral i-ocntgenoyiapbic ^j'"'" '>!' the upper and 
lower jaws, made with the head in the position shown in 
Fig. 24, attention is called to certain anatomic landmarks, 
whicli are shown in Fif^s. 10 and 12, and diagranmiat- 
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ically in Figs. 11 and 13. Tlie upper and lower teeth of 
the side examined are usually well shown from the third 
molars forward to the canines. In the anterior portion 
of snch a plate, the shadow of the opposite side of the 
jaws overlies that of the side nearest tlie plate, the 
amount of overlapping depending? on \\hethpr the pa- 
tient's nose is pressed down on tlie ])1a(e or slicrhtly 




raised fi'oni it. In tlie same way tii«- ]K)Bitioii of the head 
affects tlie o\erlapi)ing' of the molar region hy the 
shadows of the vertehne at tlie posterior portion of the 
plate. The dark space above the upper teeth is formed 
by the maxillary sinus and the nasal fossa. Into this 
space occasionally may l)e scon (irojeetinfj the coronoid 
process of the opposite side of the jaw. Ahovo the 
maxillary sinus and nasal fc^ssa. tlie honeycombed ap- 
pearance is due to tlie et!imoi«l cells. Below the roots of 
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the lower molar teetli may be seen tlie mandibular canal, 
i-unning forwai'd to the mental foramen lietween and be- 
low the apices of the premolars. Below the lower border 
of the mandible, extending in front of the vertebrae as 
far forward sometimes as the first molar, the hyoid bono 




is shown. In plates taken to sliow tlic molar region, the 
ramus and condyloid proce.«s of the mandiltle can fre- 
quently bo traced up to the joint. 



CHAPTER III 

PATHOLOGY IN RELATION TO DENTAL 

ROENTGENOLOGY 

One of tlio essentials of correct interpretation of roent- 
genograms of tlie teeth and their supporting tissues is a 
familiarity with the clinical course, pathology, and result 
of acute and particularly chronic inflammation involving 
these parts. The diagnostic value of the roentgen ray in 
inflammatory processes affecting the teeth and surround- 
ing parts depends entirely upon variations in the density 
of the hard tissues as a result of the inflammation. In an 
acute localized infection, confined to one tooth, the inflam- 
matory process usually is of too short duration to bring 
about an appreciable amount of destruction of bone tis- 
sue, and the roentgen ray is often of slight aid in a case 
of this kind. It is in the chronic, long-standing types of 
infection, or in an acute process grafted upon a chronic 
one that this method of diagnosis finds its greatest field 
of usefulness. 

From a clinical and a pathologic standpoint there are 
in general two types of lesions about the teeth in which 
examination by the roentgen ray is an aid to diagnosis 
and prognosis. These are : 

1. Lesions involving the periapical region of the tooth 
dependent upon infection following death of the pulp. 

2. Lesions involving the investing tissues of the teeth — 
the peridental membrane and alveolar process — not de- 
pendent upon death of the dental pulp, but in which the 
infection starts at the gingival margin, so-called pyor- 
rhea alveolaris, or more correctly, chronic suppurative 
osteopericementitis. 

36 
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A third type of lesion is occasionally seen, the so-called 
pericemental abscess, in which an inflammatory process 
is set up in the pericementum of a tooth, independently 
of disease of the pulp, the latter retaining its vitality, or 
being only secondarily involved. In these lesions the 
infecting organisms usually gain entrance from the gum 
margin, or from neighboring diseased teeth, but may be 
carried from other parts of the body through the blood 
stream. 

Periapical Dental Lesions 

Lesions of this type are the most important with which 
we have to deal from a roentgenologic standpoint, because 
they often occur in the absence of clinical symptoms or 
signs, when roentgen examination becomes the principal 
means of diagnosis. 

In the vast majority of cases of this type the disease 
results from infection following death of the dental pulp, 
the causative bacteria passing up the root canal and gain- 
ing access to the periapical tissues through the apical 
foramen of the tooth. Bacteria may also in a small per- 
centage of cases be carried by the blood stream from 
other parts of the body and lodged in the periapical tis- 
sues of pulpless teeth or teeth containing necrotic pulp 
tissue. This infection mav follow dental caries and in- 
flammation and death of the pulp, traumatism, or arti- 
ficial devitalization by the dentist. The use of arsenic 
for pulp devitalization, and the forcing of strongly irri- 
tating medicinal agents such as formaldehyde into the 
periapical region are important predisposing factors in 
leading to infection. Much has been said about the part 
played by various medicinal chemical irritants in the 
causation of these periapical conditions. It is easy to 
understand how such chemicals can be the starting point 
preparing the way for bacterial infection, but that they 
alone can induce a reactive process such as examination of 
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these diseased tissues reveals, continuing and progress- 
ing perhaps for years, is inconceivable, inasmuch as these 
chemical agents are limited in the duration of their action 
by the fact that they can not perpetuate themselves. It 
is only by the addition of a vital, self -propagating factor, 
that is, living bacteria, that such a long-standing inflam- 
matory reaction can be explained. This view is con- 
firmed by histologic and bacteriologic examination of the 
tissues involved. So we must regard iuftctiini hy livinr/ 
bacteria* as the essential cause of long-standing peri- 
apical lesions. 

Failure on tJic part of the doitisf to nl).<:erve absolute 
asepsis in performiufi root canal operations is a frequent 
means of introducing streptococci from the mouth sur- 
face into the periapical tissues. The original infection in 
practically all cases of periapical disease is streptococcal. 
It is unnecessary here to discuss at length the work of 
RosenoAV, Gilmer, and bloody, Hartzell and Henrici, and 
others, bearing upon this question. 

The access of stre])tococci to the peridental membrane 
of the apical region in one of the ways mentioned, causes 
a typical inflanmiatory reaction on the part of the tissues, 
which is dei)endent u])on the virulence of the invading 
organisms and the resistance of the i)atient. If the strep- 
tococcus is of the henioli/fie ty\K\ of high virulence, and 
the patient's resistance is low, the intlaniniation is acute, 
and may result in acute abscess formation. If this occurs, 
after evacuation of the ])us, and under ])r()per treatment, 
the condition may rapidly subside with practically no 
detachment or destruction of the i)eridental membrane, 
and no appreciable destruction of bone. 

In case the invading organism is of the riridans type, 
of low virulence, the inflammatory reaction is apt to be 
chronic, giving rise to little ap])arent disturbance, but 
slowly progressive and i)roliferative in nature. The first 
change seen in the peridental membrane is a thickenincf 
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of this tissue, which is infiltrated with various blood ele- 
ments, but especially polymorphonuclear and small round 
cells, particularly the latter (chronic proliferative peri- 
cementitis). This peridental thickening takes place at 
the expense of the bone of the alveolar process, and as 
proliferation of round cells occurs, the bone becomes rare- 
fled and finally destroyed (chronic rarefying osteitis), 
leaving a si)ace filled with a mass of chronic inflamma- 
tory granulation tissue, the so-called granuloma. The 
granuloma is composed, therefore, of small round cells, 
polymorphonuclear and endothelial leucocytes, foreign- 
body giant cells, fibroblasts, capillaries, and fibrous tissue, 
and sometimes masses of ej)itlielial cells, to which atten- 
tion will be called later. P^roni this tissue streptococci 
mav be obtained both bv direct smear and by culture. 
The histologic appearance of the tissue varies with the 
virulence of the infecting organism, the more virulent 
types of infection and those of short duration giving a pre- 
ponderance of polymorphoimclear cells (Fig. 14), the more 
chronic tyjjes of infection showing few polymorphonu- 
clears but many small round cells (Fig. 15), while in cases 
of long standing, the cellular elements are few, and fibrous 
tissue predominates (Fig. 16). Sometimes the granula- 
tion tissue breaks down, and is replaced by fluid pus 
which fills the bone cavity {chronic ah^^cess), or the con- 
tents may consist partially of pus and partially of granu- 
lation tissue {suppurathifj (jramdoma). Such lesions con- 
taining fluid pus, however, are in a considerable minority, 
as compared to the solid or semisolid granuloma, and, 
therefore, the term '^chronic abscess" is entirely inap- 
plicable in the great majority of cases of periapical 
infection. 

These areas of bone rarefaction and destruction varv 
greatly in size. The bone absorption is usually accom- 
panied by a slow detachment and destruction of the peri- 
dental membrane covering the cementum at the root end, 
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thus depriving the latter of its blood supply, and con- 
verting it into a necrotic foreign body. 

Coincident with the chronic abscess or granuloma for- 
mation, rarefaction and absorption of the necrotic cemen- 
tum of the root apex takes place by the action of endo- 
thelial leucocytes and foreign-body giant cells. This is 
usually accompanied l)y the production of new cementum 
by cementoblasts that have not been destroyed, forming 
irregular thickenings of the root. Sometimes this hyper- 
cementosis is the principal lesion found. 

The contents of the spaces produced hij periapical bone 
absorption, inclHdin(j bacteria and their products, have 
direct connection icith the (jeneral circulation through 
capillary blood vessels and lymphatics in the trails of the 
cavities and running in all directions through the granu- 
lation tissue. A\Tiile the outer layers of the granuloma 
may be denser and more fibrous than its inner portion, 
there is no limiting membrane in the sense of preventing 
its contents from entering the general circulation. 

After eradication of infection in a periapical bone area, 
new bone is usually formed, filling in the space after sev- 
eral months. The space at first contains blood clot, which, 
if sterile, organizes into fibrous connective tissue. Then 
the bone cells of the surrounding alveolar process deposit 
lime salts, the density gradually increasing until normal 
bone is the result. Occasionallv this new l)one is much 
denser than normal, due to excessive deposit of lime 
salts, and is shown in the odontogram as a light area. 
This dense bone, by pressure on sensory nerve filaments, 
may cause neuralgia. 

Cyst Formation 

Among the connective tissue elements of the inflamma- 
tory granuloma developing as a result of infection about 
the root apex are frequently found masses of squamous 
epithelial cells (Fig. 17). Similar cells are present nor- 
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mally in the peridental membrane, where they are known 
as debris epitheliaux paradetitaires of MalaKSpz. These 
epithelial cells are believed to be remains of the outer 
cells of thQ enamel organ which originally passed down 
and formed the outer wall of the sac in which the cemen- 
tum of the root was formed. Proliferation of these 
epithelial cells found among the granulation tissue is 
stimulated by the flironic inflammatory ])rocess. The 




mass of epithelium then breaks down in the center, it is 
believed by fatty degeneration, and a space is formed 
containing fluid (Figs. 18 and U*)- This cyst cavity grad- 
ually enlarges, the pressure of the fluid causing atrophy 
of the epithelial cells, until the wall of the cyst consists 
of a dense tibrous capsule lined with at most a few layers 
of epithelial cells (P''ig. 20). All traces of epithelium may 
finally disappear. The cyst fluid is usually clear, straw- 
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colored, and may contain cholesterin crystals, recognized 
by their rectangular shape with a notch in one angle. The 
fluid is generally sterile, but infection of the cyst wall 
may convert it into pus from which various organisms 
may be recovered. Dental root cysts may vary con- 
siderably in size, from that of a small pea to a hen's egg 
(Figs. 217 and 243). In the maxilla, they may invade the 
maxillary sinus or the nasal fossa (Fig. 241). Cyst for- 
mation, contrary to the opinion of some authors (Thoma), 
is common in connection with periapical infection.* 

Stages of Periapical Disease in Relation to Roentgeno- 

graphic Abnormalities 

The principal stages of chronic periapical disease giv- 
ing rise to roentgenographic abnormalities may be 
summed up as follows : 

1. Chronic Proliferative Pericementitis, producing 
a slight thickening of the peridental membrane about the 
tooth apex, but without appreciable loss of bone. In the 
odontogram this is shown by an increase in thickness of 
the normal dark line between the apical portion of the 
tooth root and the bone. 

2. Chronic Rahefvin(; Osteitis with Gkanuloma. — A 
slow disintegration of bone takes place in a circum- 
scribed area about the tooth apex, the bone tissue being 
replaced by granulation tissue. The tooth apex may 
project into the bone cavity, may be shortened or rough- 
ened from irregular absorption of the cementum, or may 
present enlargements due to hypercementosis. In the 
roentgenogram these lesions are shown as more or less 
clearly defined areas of lessened density; i. e., darker than 



*For a more detailed description of the histopathology of chronic periapical dis- 
ease with a complete review of the literature of the subject, the reader is referred 
to the article by Ilenrici and Ilartzell in the Journal of the National Dental Associa- 
tion, 1917, iv, 1061. 



46 INTERPRETATlOlSr OF ROENTGENOGRAMS 

the surrounding bone. The irregular form of the apical 
end of the tooth root is also shown when present. 

3. Chronic Rarefying Osteitis witpi Suppuration. — 
Here we have an area of bone destruction in which the 
space is entirely or partly filled with fluid pus. The 
apical peridental membrane is nearly always destroyed, 
the root end roughened, with the necrotic cementum 
bathed in pus. The infection in this type of lesion is to 
be regarded as more active than in the preceding form. 
The roentgenogram presents a blurred area of somewhat 
lessened density compared w^ith the surrounding bone, 
with irregular and ill-defined margins, into which the 
roughened tooth apex projects. The more active the 
suppurative process, the more irregular and ill-defined 
will be the margins of the lesion in the odontogram. 

4. Chronic Rarefying Osteitis with Cyst Formation. 
— This stage succeeds that of granuloma, the cavity in the 
bone being filled with clear fluid and often little soft tis- 
sue except a thin fibrous sac. In the roentgenogram, 
therefore, the cyst appears as a very clearly defined dark 
area involving the apices of one or more teeth. The 
margins are regular and very sharply defined, so that 
there is usuallv no difficultv in telling exactlv where the 
healthv bone ends. 

The basis for the foregoing classification consists in 
roentgenograpliic examinations checked up by subse- 
quent extraction of teeth or surgical treatment followed 
by histologic and bacteriologic examination. 

Infection of the Investing Tissues of the Teeth Beginning 
at the Gingival Margin — Pyorrhea Alveolaris 

For a detailed discussion of the etiology and pathology 
of chronic suppurative pericementitis or pyorrhea alveo- 
laris the reader is referred to Black's ^^ Special Dental 
Pathology,'' and other works. Only such points will be 
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taken up here as have a direct bearing upon roentgen 
diagnosis. 

This disease always begins as a gingivitis due to irri- 
tation of the gum about the necks of the teeth. Among 
these irritating factors may be mentioned: malocclusion, 
involving misapplied stress in mastication; improper con- 
tact of teeth produced by faulty restorative operations, 
permitting the wedging of food between the teeth with im- 
pingement upon the gum septum; imperfect margins of 
crowns and fillings, either pressing upon the gum tissue 
or permitting lodgment of food ; lack of cleanliness, allow- 
ing deposition of calculus and food. Any of these causes 
will produce a local injury to the gum tissue, and permit 
infection by the microorganisms always present in the 
mouth. Various constitutional diseases, by lowering vital 
resistance are predisposing factors. At first the lesion is 
confined to the gum tissue (gingivitis), giving rise to no 
roentgenographic changes. Later, the peridental mem- 
brane is attacked (chronic gingivopericementitis), the in- 
fection progressing slowly from the gum margin toward 
the apex of the tooth. In the roentgenogram at this stage 
we may see a thickening of the normal peridental dark 
line. Very soon after involvement of the pericementum, 
the bone becomes affected (osteopericementitis),this being 
first manifested in the odontogram by absence of the apex 
of the bony septum between the teeth. The bone surround- 
ing the tooth is now progressively destroyed toward the 
apex, and the entire bony support of the tooth may be lost. 
Sometimes sufficient bone remains in the apical region to 
give the tooth a good deal of firmness, and it is surprising 
how little bone may be indicated in the odontogram for 
this to be the case. In the roentgenogram the loss of 
bone is shown by a lessening in density which in advanced 
cases may completely surround the tooth. As the bony 
support is destroyed, the tooth may incline from its nor- 
mal axis, particularly if an adjoining tooth has been lost. 
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Deposits of cakniliis upon the root and absorption and 
irregularities of the eenientuni are also sliown. In molar 
teeth, chronic sui)purative i)ericementitis may be shown 
in the odontogram as a dark area of absorption at the bi- 
furcation of the roots. 

Roentgenoo;ra])hie study of cases of chronic suppura- 
tive pericementitis is of importance in ordei* to determine 
the extent of l)one destruction in deciding the line of 
treatment to l)e followed. It is also of vahie in showing 
new bone formation in tlie c(mrse of treatment of a case. 



CHAPTER IV 

CORRELATION OF CLINICAL FINDINGS WITH 
ROENTGENOGRAPHIC EXAMINATION 

Errors in diagnosis of tooth conditions arc frequently 
observed owing to lack of coordination of the clinical, 
roentgenoh)gic, and other parts of the examination. The 
roentgen examination is frequently made and the findings 
reported independently of or entirely without a clinical 
examination of the mouth, and vice versa. On account 
of this, important pathologic conditions are sometimes 
overlooked; or, on the other hand, undue significance may 
be attached to the findings of either examination. 

False interpretation of dental films by roentgenologists 
is not infrequent. On the other hand, cases are often seen 
in which clinical examination alone, without the roentgen 
ray, failed to reveal serious lesions that were present. 

In order that these errors may be avoided as far as pos- 
sible, a definite routine should be followed preliminary 
to making the roentgen examination, particularly where 
a complete examination of the teeth and surrounding 
parts is desired, in the detection of any possible foci of 
mouth infection. 

Routine Examination 

First of all, tho person upon whom the interpretation 
of the roentgenograms devolves, should know as much as 
possible of the history of individual teeth of the patient, 
in regard to previous treatment, abscesses, swellings, 
pain, etc. A knowledge of particulars of this kind may 
vitally modify the interpretation. 

A general survey of the mouth and associated parts 
should be made. In this wav the (examiner obtains a 
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clue as to tho nature and extent of the roentgenologic ex- 
amination required. The presence of pyorrhea, ulcera- 
tions, suppurating sinuses, swellings, etc., is noted. 

Electric Test.- — The next important step consists in 
determining and noting down on a chart, so far as pos- 
sible the condition of each tooth in regard to vitality of 
the pulp, wliich leeth are crowned, and whicli are miss- 
ing. The most convenient and reliable method of deter- 
mining pnl]) vitality is liy means of the favadic battery, 
shown in Ti"'ig. '^l. Tliis battery contains one dry cell. 
The negative oloctvode is held in tho liand of the patient. 




Tlio positive pole consists of a pointed tk^nlal exploring 
instrument numnted on an insulated handle. Tlie point 
is wrapped with a wisp of cotton and dipped in water. 
Starting at the median line of the upper jaw, each tooth 
presenting an enamel surface is touched in turn with the 
moistened electrode, and the result noted as minus, plus 
or doubtful. Crowned teeth are marked "C," and miss- 
ing teeth "il." This chart then fonns the basis for the 
roentgen examination, which is to be applied to all places 
in the mouth showing negatively responding, crowned, 
or missing teeth. The teeth with vital pulps can usually 
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be ignored, as they are practically never the seat of hid- 
den apical disease. Of course, it may frequently be nec- 
essary to subject teeth with vital pulps to roentgen ex- 
amination to show the amount of bone destruction due to 
pyorrhea. The faradic test is not absolutely infallible in 
determining the vitality of the pulp, but it is the best 
means that we have at present. A false negative result 
may be obtained sometimes in teeth Avith recession of the 
pulp and formation of secondary dentine, while a false 
positive response may be due to the presence of large 
metallic fillings conveying the current to the gum or to 
contiguous vital pulps. For this reason also, the current 
is not reliable in determining the vitality of pulps be- 
neath shell crowns. In such cases it may be necessary to 
remove the crown and then apply the test. A nervous 
patient, too, may imagine he feels a response in a pulpless 
tooth after receiving several shocks in succession through 
vital pulps. 

The foregoing steps in the mouth examination are to 
be regarded as preliminary or leading up to the roentgeno- 
graphic examination. Without them as a guide we should 
be forced either to pick out certain suspected areas for 
roentgenograph ic study, thus many times overlooking 
far more important conditions, or, as is done by many 
roentgenologists, make films showing every tooth in the 
mouth, which is ol^viously a waste of time and material, 
and also frequently incomplete. 

We endeavor to overcome the defects of the usual 
methods of examination by the following plan: 

First of all a plate (5x7 inches) is made of each side, 
taking in all the teeth of the upper and lower jaws from 
the canines backward, and also showing the region of the 
angle and ramus. This gives a general survey of the 
mouth, discounting any preconceived ideas as to condi- 
tions expected to be found. Unsuspected abnormalities 
are in this way frequently discovered, which would be 
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overlooked if only certain areas or even the usual loca- 
tions of teeth were covered with films; in addition to this, 
pathologic conditions about lower premolars and molars 
are generally more satisfactorily shown in plates than in 
films. Omng to trismus, it may be impossil)le to place a 
film within the mouth. After exposing th(^ plates, each 
single area comprising tcH^th either crowned or negative 
to the electric current, or considered to re((uire more de- 
tailed study than is shown in the plate, and any area in 
the front part of eitliei* jaw fi'om wliich tcn^th are missing, 
is covered with a small film. The film i)ictur(^ shows the 
opposite aspect of that which is shown in the plate, this 
being due to the fact that the plate is extraoral, and the 
film intraoral. 

By following this routine, we have been rewarded many 
times by the detection of unerupted teeth, especially third 
molars, cysts, odontomas, roots in the maxillary sinus, 
diseased maxillary sinuses, etc., which might easily have 
been overlooked had films been depended upon alone. One 
of the fundamental principles of a general physical exam- 
ination is the importance of surveying the body as a 
whole. In the same way, in this special field, we should 
examine the entire mouth, not blindly, but in an intel- 
ligent manner, instead of selecting suspected areas here 
and there with films. Of course, as a guide in the treat- 
ment of individual teeth, a film exposure usually is 
suflScient. 

Record of Examination 

Fig. 22 shows the record of a specimen case. At the 
top is a chart of the teeth, with the results of the faradic 
test; crowned and missing teeth are also marked. Below 
are shown the plates of the two sides, with films covering 
the pulpless and crowned teeth in the upper jaw. For 
the lower teeth the plates alone usually are suflScient. In 
this case our interpretation should read about as follows : 

Upper Right. — Central incisor crowned, imperfect 
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root filling, periapical rarefying osteitis with suppura- 
tion, and absorption of root ; there is also a perforation of 
side of root; first premolar, devitalized pulp, no root fill- 
ing, periapical rarefying osteitis with granuloma; this 
area extends to the periapical region of the second pre- 
molar, previously extracted ; first and second molars pulp- 
less, partial root fillings, periapical regions normal. 

Upper Left. — Central incisor crowned, partial root 
filling, small area of periapical rarefying osteitis with 
granuloma ; lateral incisor pulpless, good root filling, peri- 
dental thickening about apex; canine pulpless, good root 
filling, apex normal; first premolar crowned, imperfect 
root fillings, slight peridental thickening about apices; 
second premolar crowned, partial root filling, small area 
of periapical rarefying osteitis with granuloma; first 
molar has been previously extracted, and at this point is 
a large area of bone destruction, probably with cyst 
formation. 

Lower Right. — Second premolar pulpless, partial root 
filling, periapical region normal ; second and third molars 
crowned, partial root fillings, periapical rarefying oste- 
itis, probably with granulomas, about the teeth. 

Lower Left. — Second molar crowned, partial root fill- 
ings, periapical region apparently normal; the crown 
on this tooth has an overhanging edge, permitting the 
collection of food and debris. 

Positions Used in Exposing Plates and Films 

While this book is primarily intended to throw light 
on the interpretation of dental and maxillary roentgeno- 
grams, it is not considered out of place to briefly describe 
the positions used by the writer in exposing the plates 
and films. 

Most operators in making roentgenograms of the head 
and teeth place the patient in the recumbent position, 
which entails considerable preparation and discomfort. 
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According to the following technic the work is done with 
the patient in a sitting posture on a chair facing the 
stand. A stand of a well-known make is employed. To 
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it is added a standard head clamp, and a plate rest 
specially designed by the late Dr. E. J. Eisen. The 
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plate rest is fixed at an angle of 15 degrees downward 
from the horizontal, and is placed 19 inches from the 
target. The tube holder and funnel are drawn out to the 
full length of the horizontal arm of the stand, and tipped 
inwardly at an angle of 30 degrees from the vertical (Fig. 
23). A 5x7 inch plate with the emulsion side up is placed 
on the plate rest. Tlie patient is now seated somewhat to 
the right or loft of IIk^ stand with the head laid on the 






plate in such a position that the focal ray will pass 
through the mastoid process of the uppermost side of the 
head (Fig. 24). This position brings the uppennost side 
of the mandible in as nearly a perpendicular position as 
possible to the plate, thus minimizing overlapping of the 
two sides. If canine and premolar regions are particu- 
larly desired, the patient's nose should be pressed against 
the plate, while for molars the nose should be slightly 
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raised from the plate. The head clamp is now tightened, 
and the exposure made. 

For intraoral films, the angle of the tube holder is re- 
versed as shown in Fig. 25, the patient's head being sup- 
ported by an ordinary head rest attached to the back of 
the chair. As a rule, no sort of film holder other than the 
patient's thmnb or finger is necessary, though occasion- 
ally the cork devised by Dr. il. ]j. Rliciii is of advantage. 
The film fits into a slot cut in the cork and bv this means 




is held between the patient's teeth. The emulsion side 
of the film is always placed against the teeth to be taken. 
Modifications of these routine positions must, of course, 
be made to suit individual cases. AVJicre symptoms sug- 
gest the possibility of disease of the nasal accessory 
sinuses, or where it is suspc-cted that dental infection in- 
volves the maxillary sinus, roentgonographic examina- 
tion of these parts is often of value. This is carried out 
by using the technic described by Waters and Waldron 
(American Journal of Roentyenology, February, 1915), 
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for which this stajid is well adapted. An 8x10 inch 
plate is used, at 22 inches from the target. The patient is 
seated directly in front of the stand, — if a woman, with 
all hairpins i-emoved — and the liead placed on the plate 
rest with the chin touching the plate and the nose not 
quite toucliinj;, Tlie tube holder is tipped until the base 
of the funnel is piirallel with the plate, and the focal ray 
directed toward the root of the nose. (Fij;;. 26.) By 




means of a plate of this kind the two sides of the face can 
be compared and empyema of the antrum of Highmore 
or of the other sinuses detected by increased opacity to 
the rays as compared with the healthy side. It is seldom 
Ijossible fiom a plate or film showing conditions only on 
one side to detect the presence of pus in the antrum, but 
by the addition of the sinus plate just described, the diag- 
nosis may often be completed. Fig. 27 shows opacity of 
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the left maxillary sinus, due to eiiipyema. Still further 
information may be obtained wlu^n necessary by making 
lateral or vertical views of the sinuses. 



Identification of Given Plates and Films with the Sides 
and Parts of the Mouth to Which They Belong 

Provided that ])hites and films have l)eeii made ac- 
cording to thc^ leclniic described, how is one who has not 




Fig. 26. — Diagram .showing position for exposing sinus plate, and projection of 
the sinuses on the i>late. 

witnessed the examination to determine which teeth are 
depicted in a given i)late or film? 

Plates. — In exposing a plate, it is r(K*alled that the 
side of the face to be shown is laid against the emulsion 
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surface and the rays directed from the opposite side of the 
head. Therefore, a finished plate of tlie right side, with 
the emulsion surface toward the observer, should look 
toward the left, while a plate of fln^ left side should look 
toward the right. 

Films. — In making a lilm, it is placed in the mouth 
with the emulsion Huri'ace toward the inner or lingual 
aspect of the teeth, and the rays directed from the same 
side of tlie liead. A finished film should be viewed with 




the shiny surface toward the observer. In the case of 
the anterior teeth, the uppers and lowers are distin- 
guished by their size and shape. The teeth on the right 
side will be to the right of the film, and the left to the 
left. Films of upper posterior teeth are frequently dis- 
tinguished by showing outlines of the maxillary sinus, 
while in lower films, the occlusal line of the teeth is 
genei'ally concave, and the mandibular eaual and mental 
foramen may be shown. The upper and lower molars are 
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also distinguished by the number of their roots. With 
an upper film held with the roots of the teeth pointing 
upward, and a lower film with the roots pointing down, 
shiny side of film toward the observer, the hindermost 
teeth of a film of the right side will be toward the right 
of the film, and the hindermost teeth of a fibn of the left 
side will be to the left of the film. This explanation is 
difficult to give in words, but after a little practice the 
recognition of the part of the mouth to which a film be- 
longs becomes automatic. In the illustrations shown 
throughout the book, the rules just given have been 
followed. 



CHAPTER V 

ROENTGEXOGRAPHIC FINDINGS ABOUT THE 

TEKTTT AND JAWS IN THEIR RELATION 

TO i^ROGNOSIS AND TRP]ATMENT 

The pliysician is froquoiitly called upon to decide or 
give advice on the question of saving or removing teeth 
which have caused or are associated with given patho- 
logic conditions as revealed by the roentgen ray. While 
each case must be considered individually, yet it is pos- 
sible to lay down certain rules for general guidance. 
Like all generalities, they are subject to exceptions and 
modifications. 

The diagnosis of periapical pathologic conditions about 
the teeth depends upon the history, the symptoms, the 
clinical examination, and the roentgen examination. 
When these have resulted in a diagnosis, one of three 
methods of treatment so far as the tooth is concerned, is 
to be considered; namely, (1) conservative treatment; 
(2) surgical removal of the diseased condition by resec- 
tion of the root with curettement of the diseased bone 
area; and {?>) extraction of the tooth followed by curette- 
ment of the diseased bone area. 

Many times teeth are condemned for extraction which 
could be safely retained by proper treatment, owing to 
lack of discrimination on the part of the physician. 

On the other hand, the training of the average dentist 
does not permit him to grasp the broad pathologic aspect 
of the question, with the result that he may often attempt 
conservation of teeth which may be a danger to the life 
of the patient, and labor under the mistaken belief that 
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he has by inadequate treatment freed teeth from infec- 
tion when in reality they still remain a menace. 

Until dentists become more familiar with diseased con- 
ditions of the body in general, the responsibility in this 
matter in patients suffering from systemic infection with 
foci in the mouth should lie with the physician, and this 
necessarily requires on his part a familiarity with roent- 
genographic interpretation of these dental conditions. In 
the formation of an opinion as to whether conservative or 
operative treatment should be carried out, the question 
of the training of the dentist for this particular work 
must be considered. Unless the dentist is familiar with 
modern methods of aseptic root canal work, and is guided 
and checked in his operations by the roentgen ray, by far 
the safest procedure is the immediate extraction of any 
tooth in which the pulp chamber is entered by decay, 
whether or not periapical infection be demonstrated. If 
the patient is in the hands of a competent dentist, with 
a sense of surgical asepsis, and familiar with modern 
accessories that have been found by the best workers to 
be essential, much can be accomplished in the saving of 
many teeth that show distinct evidence of extension of 
infection to the periapical region. 

The question of conservative or radical treatment of 
teeth showing periapical involvement should first of all 
be decided by the general health of the patient. Our at- 
titude toward treatment of suspected diseased teeth in 
patients who have some systemic condition in which 
mouth infection is possibly playing a part should be 
much more radical than that adopted in patients having 
no physical ailments. Many times a tooth may be passed 
along for treatment in a healthy individual where in an 
invalid a tooth so affected would be removed without 
hesitation. So far, no reliable or satisfactory preopera- 
tive pathologic means of proving the connection between 
suspected peridental areas and systemic conditions has 
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been discovered, so at present we must take the risk of 
occasionally sacrificing a harmless tooth, which is a small 
matter when weighed in the balance against the general 
health of the individual. 

Periapically diseased teeth, as shown by the roentgen 
ray and other means of examination fall into two general 
groups so far as treatment is concerned: (1) those wliieh 
should unquesti()iial)ly be extracted under all conditions, 
and (2) those in wliicli more conservative treatment may 
be attemi)ted. 

1. In the first ^i>roup fall teeth showing the following 
conditions : 

(A) Large periapical areas of chronic rarefying oste- 
itis in which one-third or more of the peridental mem- 
brane has been lost and in wliicli the cementum is eroded 
and absorbed. 

(B) Teeth in which the side of the root has been per- 
forated and infection of the lateral peridental membrane 
with bone destruction has occurred. 

(C) All upper molars and all lower teeth with extensive 
periapical areas of chronic rarefying osteitis with granu- 
loma, suppuration, or cyst formation, or even compara- 
tively small areas in which the x-ray reveals root rough- 
ening or absorption, because the locations of these teeth 
are not as a rule favorable for root resection. 

Teeth falling in Classes A, B, and C should be unhesi- 
tatingly extracted regardless of whether the patic^nt is 
otherwise healthv or not. 

■ 

2. In the second group are found teeth in which in 
otherwise healthv individuals an effort at conservation 
may be attempted by measures directed toward opening, 
draining, and sterilizing root canals and periapical areas, 
followed by root canal filling, and in some cases finally 
completed by root resection. Such teeth, with appro- 
priate treatment indicated, may be classified as follows : 

(D) Teeth showing peridental thickening in the apical 
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region, due to chronic proliferative pericementitis may 
be treated by opening, draining, sterilizing, and filling 
root canals after negative culture, followed by periodical 
roentgen examinations. 

(E) Teetli showing small areas of periapical bone de- 
struction with graimloma may be treated as in Class D, 
followed by apical root resection and curottement, in the 
case of ui)per incisors, canines, and preniohirs, and extrac- 
tion when located in other i)arts of the mouth, if examina- 
tion three months hiter shows no reduction or oblitera- 
tion of periapical area. 

{¥) Upper incisors, canines, and premolars, with larger 
periapical areas of granuloma, suppuration or cyst for- 
mation, with or without roughening and absorption of 
apical cementum, and even smaller areas associated with 
the latter condition should be treated by the usual root 
canal opening, sterilization, and filling, and immediate 
apical root resection and curettement followed by extrac- 
tion if at the end of three months the x-ray reveals no 
attempt at bone regeneration in the area involved. 

Teeth falling in Classes E and F, and occasionally also 
in Class 1) should be extracted without attempts at con- 
servative treatment in cases in which thev are believed 
to be the cause of systemic infection. 

Chronic Suppurative Pericementitis or Pyorrhea 

As regards the treatment of teeth involved in this con- 
dition, the following general rules maN' be followed: 

Teeth where the surrounding bone destruction is so 
great as to deprive the tooth of over one-third of its sup- 
port, should be extracted. 

Multirooted teeth in which the bone destruction and 
granulation tissue have extended to the bifurcation of the 
roots, should be extracted. 

Teetli in which supi)uration from j^yorrheal pockets 
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resists persistent attempts at conservative treatment or 
treatment by gum amputation, sliould be extracted. 

It is felt that physicians advising and dental surgeons 
carrying out treatment in accordance with the general 
rules outlined above, in the majority of cases, will be 
open to eritieisiu neither for ultraeoiiservatism on the one 
hand, nor for uinhie radicalism on the othcn*, but will be 
following' a sane middle course. 



CHAPTER VI 

STEREOSCOPIC AND OTHER METHODS OF 

LOCALIZATION 

Roentgenograms, as ordinarily made, are flat pictures; 
i. e., they do not give any perspective, and it is impos- 
sible in such a picture to determine the relative positions 
of given parts except in two dimensions. In the majority 
of dental conditions in which the roentgen ray is an aid in 
diagnosis, the simple flat odontograms give all necessary 
information; but occasionallv one meets with a case in 
which other methods are called into use with advantage. 
In the case of an unerupted canine, for instance, it is im- 
possible to determine from a single film whether the un- 
erupted tooth lies on the labial or the palatal aspect of 
the other teeth, and clinical signs of its position are often 
lacking. 

We have two means of gaining a more accurate knowl- 
edge of the relative positions of different objects in the 
roentgenogram: (1) stereoscopic method; (2) by making 
two or more odontograms in different positions, and com- 
paring the several pictures. 

StereoroentgenogTaphy 

In the case of an unerupted impacted tooth, a foreign 
body, or a fracture, the information obtained from a 
stereoscopic view is often of inestimable value, the 
method yielding as it does a picture of almost equal clear- 
ness and perspective as would be obtained by actual 
visual examination through the hard tissues involved. 

In making stereograms of the teeth and jaws either 
plates or films are employed, according to the location 

67 



UO INTERPRETATION OF ROENTGENOGRAMS 

and extent of the area involved. For showing conditions 
about individual teeth, especially in the front of the 
mouth, films may be used, while plates are more suitable 
in cases involvinfj the posterior part of the mouth, such 




as impacted third molars, or wlieie a considerable area is 
to be examined, as in the case of fractures, embedded 
bullets, etc. 

Tech NIC 

The technic of plate stereograms will bo described first. 

The operation involves making two exposures with the 
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tube in different positions. The first exposure is made 
with the same position of tube and patient as for a single 
plate described on p. 56. (Figs. 28 and 2i)-A.) The 
patient is instructed to keep the head in exactly the same 
position for the two exposures, as any movement will 
interfere witli the stereoscopic effect. Care must also 
be taken to place the second plate in exactly tlie same posi- 
tion as the first, which is easily accompllHiicd liy means 




of linos ruled cm tli<' plate rest or liy means oL' a special 
slot arrang<'meiit in tlie plate rest into wliich the plates 
can be slipped. The first plate having been slid out from 
under the patient's head and the second plate placed in 
the same position, the tube is shifted thre(( inclies in to- 
ward the upriglit stand. In order for the central ray to 
strike the second plate at the same point as in the first, 
it becomes necessary to change the angle of the funnel 
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from 30 degrees to 17^ degrees from the vertical (Figs. 

30 and 29-B). The second exposure is now made, exactly 
the same time being given as in the first exposure. After 
development, the plates may, of course, be viewed through 
the large Wheatstone stereoscope. If this instrument is 
not availal)lo, lantern slides or prints can be made from 
corresponding ])arts of the two plates, and viewed very 
satisfactorily tlirougli the ordinary hand stereoscope. In 
viewing these platens tlirough the stercn^jseope, it must be 
remembered tliat tlioy must ho plac(Ml sidcnvays, owing 
to the direction in which the tube was shifted l)etw(^en 
the exposures. 

In mounting the lantern slides for the stereoscope a 
cover-glass is made by washing the emulsion off an old 
5x7 inch plate, cutting it down to 4x7 inch, and fastening 
the slides to this with paper or cloth binding strips. Fig. 

31 illustrates the value of stereoscopic roentgenography 
in locating an unerupted impacted upper third molar. 
There were no signs to indicate the position of this tooth 
by ordinarv examination. Ordinarilv such a tooth would 
be assumed to lie disto-huccnlly in relation to the second 
molar, and a single x-ray plate would only confirm this 
assumption. Stereoscopic plates, however, showed that 
the third molar lay on the disto-palatal aspect of the 
second molar. The operative incision was made at this 
point, the tooth readily found, and laceration of the buccal 
side of the gum was avoided. 

In making intraoral films stereoscopically, tlie most im- 
portant points to be observed are that the patient's head 
and the film must maintain the same position for the two 
exposures. The angles for the tub6 holder are based on 
a working distance of sixteen inches from target to film. 
The plate rest is first removed from the stand. The tube 
holder is then tipped sidewise at an angle to suit the indi- 
vidual case in the plane at right angles to the dental arch 
of the patient. In the plane parallel to the dental arch, 
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the funnel is in a vertical position. (Fig. 32.) The pa- 
tient is now seated in the chair, with the head supported 
by the head rest in such a position from the end of the 
funnel that with the fihn in the mouth against the teeth to 

be studied there will be approximately a distance of six- 
teen inches from target to film. The position should also 
be adjusted lo avoid distortion as much as possil)le. This 
** centering''' havin<>' been accomplished, tlie tube is ])]aced 
in position for the first exposure by moving* it one and one- 
half inches to the left of the centi'al point, and tippin*)^ it 
inward at an angle of 7^/4 degrees from tlie vertical plane. 
This will bring the focal ray to the same s])ot on the film 
as with the tube in the central position (Figs. 83 and 
29-D). After the first exposure^ has been madcs the second 
film is quickly inserted in the same position in the mouth 
as the first, care being taken not to move the patient's 
head. The tube is now shifted three inches to the right 
and tipped at an angle of lYo degrees from the vertical 
in the opposite direction from that of the first exposure, 
so that the central ray will again converge at the same 
spot on the film (Figs. 34 and 29-C). 

In viewing films through the stereoscope the difficulty 
in mounting them so that identical objects in the two 
films will fuse readily is overcome by the following plan: 
a piece of glass is cut from an old 5x7 inch plate to a 
suitable size to fit the stereoscope (4x7 inches). To this 
are applied pieces of j)ai)er binding strij) which have been 
previously fokled longitudinally so that only about one- 
third of the original width of the gummed side is exposed. 
In this manner two slots are formed into which the films 
will fit at approximately the proper distance apart. The 
films are thus not mounted in al)solutely fixed positions, 
but can be slid u]) and down and even slightly obliquely, 
so that they can l)e readily adjusted to such positions that 
the two images will merge when focused (Fig. 35). Fig. 
36 is a view of the ordinary hand stereoscope. It is not 
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satisfactory in a bound volume to give illustrations to be 

viewed stereoscopically. 

Localization by Comparison of Two Films Taken in 
Different Positions 

This nu'thod is vory useful in dotermiuiiifi, for example, 
whctlit'f fill uiicrujittd tooth lies upon thi- lingmil or the 




labial asjH'tt of the other teeth. The iiriiiciple involved is 
explained by the following example: 

{!) Given two objects, standing in a straight line with 
the observer, the more distant will be covered by the 
nearer. 

(2) If the observer moves toward the right, the more 
distant object will now appear to bo to the right of the 
nearer one. 

(3) Again, if the observer moves toward the left, the 
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nearer object will appear to bo to the right of the farther 



In other words, the more distant object apparently 
moves ill the same direction as the observer, while the 




Fig. 36— Hand 



nearer object ajiparently moves in the opposite direction. 
This is furtlier brouglit out by continuing the lines of 
observation through each object on to a screen as indi- 
cated in the diagram. {Fig. 37.) 

Applying this principle now to rooutgenographic films, 
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if an unerupted tooth is to the lingual side of the other 
teeth ; i. e., farther away from the source of the ray, and 
two films are made, one a little farther to the right than 
the other, the unerupted tooth in the second film will ap- 
pear to be farther to the right than in the first film. On 
the other hand, if the unerupted tooth lies to the labial 
side of the other teeth, i. e., nearer the tube, it will appear 
to be farther to the left in the second film than in tlie first. 
In locating- unerupted canine teeth, which frequently 
give no other indications whatever as to their lingual or 
labial situation, this principle yiekls vahuil)le assistance, 
in cases where stereoscopic fihns may be difficult to 
obtain. 
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Fig. 27. 



1. Two objects in a straip^lit line with the observer; the more distant one is cov- 
ered by the nearer. 

2. Observer moves to the ripht; th-j more distant objict is apparently to the right 
of the nearer one. 

3. ()bserver moves to the kft; the nearer object is ai)parently to the right of the 
more distant one. 

No claim to (U'iginality is made in describing the above 
method, which, so far as I am aware, originated with Mr. 
C. A. Clark in Bennett's Science and Practice of Dental 
Surgery. The ease and certainty with which it has given 
the desired information in numerous cases warrants its 
more frequent adoption and recognition, which up to now 
has apparently not been generally accorded. Practical 
examples of the method are illustrated in Figs. 226, 227, 
228, and 229, pp. 128 and 129. 
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intj^:rpretation 

This section is dovotod to a detailed description and 
interpretation of luinierous illustrations. Reproductions 
of films are presented showing liotli normal and abnor- 
mal conditions in everj^ part of the mouth, grouped con- 
veniently for comparative study. 

The interpretations given are in conformity with the 
anatomic, pathologic, and clinical data discussed in the 
preceding chapters. 

The reproductions of all plates and films have been 
made so as to resemble the originals as closely as pos- 
sible. Though the double reduplication rendered neces- 
sary in carrying this out entails some loss of detail which 
would perhaps not be so marked were simple prints of 
the negatives used, it is believed that shortcomings in this 
respect are outweighed by the closer resemblance to the 
originals in regard to light and dark areas. The descrip- 
tions of the reproductions, therefore, would apply equally 
to the originals, without any change whatever. In illustra- 
tions of roentgenograms of some other parts of the body, 
this transposition back to the original form is perhaps 
not so important because these other regions are also ex- 
amined fluoroscopically, in which case the parts appear 
as they do in a print; i. e., the bones and dense tissues 
appear as shadows instead of light areas as in the nega- 
tive. Since the fluoroscope is rarely applicable to dental 
examination, and negatives are nearly always used, it 
has been considered advisable to reproduce the illustra- 
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tions as negatives, so as to more closely apj)roach the con- 
ditions of examination in actual practice. 

In the latter part of this section are described several 
x-ray plates showing various conditions such as impacted 
third molars, cysts, fractures, etc., in which plates are 
frequently of more value than films. 
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Upper Anterior Region 
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Upper Anterior Region 
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Upper Anterior Region 




to rarefying osteitis and sraniilnina about apex. I.eft lateral shows i>oorly outlined 
area due to osteitis with suiipuration. The bony support of Liiis tooth hai been largely 
destroyed on the distal asi>eet. Right lateral indsor crowned, root niling passing 

Fig. 59.— Upper right central ini^isor contains vital pulp and shows no periapical 
abnormality. Lateral shows traces of root Riling and large welLdefined area about 
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Upper Anterior Region 
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Fig. 66.— Upper lefl ctntra! incisor, pulp vital, no 
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f Ihcse leeth by a 



:ain vital pulps. Second pre- 
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Upper Right Region 





!W IXTERPi:ETAT3''-N ''T E<:'EST».EX<"«^.ILUXS 



Upper Rigbt Region 



KLiy 



lAlb tKtil. ¥-T- 



aY«3i apices of 



IQll 



.1 rilling. iicrLapical Ihickening. Second molar, 
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Upper Right Region 



TUM 



with granuloma at arex of Ungual root. 
Fig. 103.— First |ircTiioTar |uili>l<;55, i 






EIKI 



'ig. 104.— Canine, iireniolars aiwt molars show abacnl or Iminrfect root filliii 
y fitting crowns, and ovirhaiieiiig cJhcs of livings. E'inst |.rcmolar, large area 
ipieal bone ileslrnelion, iirotiaUly si.i|,|.ii ration, anil erosion of cemcnlun.. 
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Upper Right Region 



Vie. 106. 

us has been iJeatroyici l>y iicriaiiiral d sea 

Tapiial'^tWckenLn^, ia"^aral*d' f rom the 
Ihe eamne and hrst premolar show nolhin 

Fig. 10?. — Second premolar crowned, par 
a of chronic taretying osteitis with evi|i 


n Iht aeconil molar and the maiiiHary 

vondary infection of that cavit;. The 
ri'al ruil lillina. and t>rtscminB some 
nlrum by a hony partition. The apices 
abnormal, hut lie very close to the floor 

iai root filling, periapical region normal, 
erosion of cemcntum and large periapical 
uration and granuloma. Note floor of 






. 109.— Small apical portion of firs 
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Upper Right Region 











Fig. 113.— U[ip« rieht second premolar ptobably conlains infected pulp; area of 
iapical bone cieslruction with granuloma se|iarale(i by thin partition from maxillary 



INTERPRETATION OF ROENTGENOGRAMS, 



Upper Right Region 
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Upper Left Region 





lis.— Upper lefl teeth I 




.{ canine. No 
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Upper Left Region 




FiK- 122.— upper left n 
normal. First molar, cro 
ently projecling into maxill 



ihirO molar. Ail a|iical regions normal. Fit 




INTERPRBTATIOH OF ROENTGENOGRAMS 101 



Upper Left Region 



fMM 



Fig. 126.— Firs 



Fie. 127.— First premolar crowiied. two ronls. 
DOt filling?, apices normal. Other teeth iicrmal. Fi 
lirJ molar roots overshadowed hy malar bone. 




Fig. 128.— Upper left iire.nolar?. iiulpa vital, periaiiical le, 
scribed dark area about apes of aetond premolar somewhat ri^sru.uu.iB a„ area uue 
to rarefying nsleilis is only due to a reteas in the maxillary sinus; the normal line of 
lef't°corner%'^lue f^malar bone°"" " ^"^'^ " '^ '"' ' '« » » ow in upper 

Tig. 129.— Upper left first premolar crowned, imptrfect root fillings, periapical 
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Upper Left Region 




Fig. 131.— Umer left canine, root fillina only exiends about halt way. apex ap 

gf bane' destruction with granuLgnia. Second premolar crowned, [iarlial root filling 
with apex involved in a common area pt Iraiie destruction and granuloma with mesio 



EMU 



lickening. 

bone destruction and graniiloniB. Same condition of first 
bsbly no periapical disease, bnt buccal roots denuded from 



Fig. 133.— Upper left fir$t p 

forating »ide of root; about site .- , 

with granuloma; periapical thickening of p 
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Upper Left Region 





Fig. J34.— Upper left fir 

Vie. 13S.— Firsl premolar 6 
Ihirdc; pulp of Ibis tooth rem 



noUr, drtay under filling. Second premolar 
h, however, extends to apei, periapical icgiOD 
ent area of rarefaction about apex of lingual 




;. 136.— Upper left n 






n wall of maxillar; 



Fig. 137. — Apex of second premolar insufficiently shown for 
-' — --■ ' '--- -Tol fillings, chronic periapical raref; 



nolar crowned, imperfect rool fillings, chroi 
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Upper Left Kegion 




Fig. 13S.— LargK sharply eI 



Big. U9.— F 

shows a large s 
fillings would ii 



lliiigs, apex probably normal. First niQ 
loul apex of lingual root Absence of r 
lulp. Dealmction of bone septum bctwc 
from overhanging edg= of filling. 






by pyoirhea except il 
Fig. 141.- 



Fraclically no bony . 
|iuliilcs3. ^ur root fillinE, p 
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Upper Left Region 



L^ 0! 






lillini!, ajiex mirraal. Apica! i.ort 
ms irtislerior al)ulmcnt of bridge. 





ocket due to h 



F m m g D 
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Upper Left Region 



'ME^ 






mm 



149.— Ujijier Uft canine riul|.less. aii[.arenlly gqod root filling, com 



Ii[iarenlly gqod root filling, comidera 
nuloma. Dark area to left is maxilli 



INTERPKETATION OF ROENTGENOGRAMS 



Upper Left Itee;ion 



Mm 



Fig. 150. 

Fig. ISO.— First premolar cro 
nrmat. Second jirimolar crow 

laxiilary sinus bj a ihiu plate i 

Fig. ISl.— Upper left first pi 



1 is walled aS fro^^'il'ie 



■neil, imperfect root fillmg, no p 
ng crown, leading to infection 
root filling; periapical bone desi 




Pig. 152.— Second premolar crowncil, wilh decay shown UTider edge of croi 
oot El ling, canal probably cotilains necrotic pulp tissue; chronic rarefying 

ratecf?rDm''it*b' a"thi^n"lal" o't bSne''"'whiIe7Lne''«tendifig" veVlicfl!y''upwari 
death of pulp under filling. Ill-define 
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Upper Left Eegion 



Fig. 154. Pig. 15S. 

Fig. 154.— Sccoii.i |>rrmolar. Urkdgi- aliulmeiu, iiiilhiiiK abiiornial .eeti at a 
First molar, ili^iith <iS I'ulf. I>i-n<.'al1i lilUiig: area of lioiic dtstnivlioii a1>aiil aiio 
lialatsi root, well ali[>v<^ Hor.r uf maxillary >iiuiB. 

Fig. 155.— Another view of Jitsi molar shown iu uMnuilc illiislraiioii. 



Fig. ISo.— I'riier U-ft {literal im-isor croHiivil, iiost <loi'S iiut follow root canal. 
l>ut i«s5cs to side of root, no root filling, ajiical region api.aKnlly normal. Canine, 
large tilling extending lo |.ul|> chamber, no root lilUiig, tool canal evidently contains 

ape" of this'' looth'ind'extendhig ahii™« '"dow" to"ucel:''iii* m«ial*8tde/'F'irBt''p«- 
inolar crowned, extensive root aluorjiiiun and chronic iieriapical rarefying osteitis 
with granuloina. extenilinti Id root of second premolar. Second premolar, decay on 
distal snrfacc; above this is a jiarlial loss of alveolar septum due to pyorrhea. 

Fig. 157.— First gircmolar pnlpless, no root tilling. ape:c involved in large area of 
chronic rarefying osteitis wilb granuloma extending to region of second premolar, 
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Upper Left Region 



IQ CI 



mm 



Fig. 100— Urge area of lic.nf ,lfsIn.cHuii in rrg 
raiolar and lirst molar; irregular margins ii.ilicaliiig 
ppuralion. ferTnancnt ranine and !'ei:nnd niolar 
ose in conneclion with deciduous molar. 



wern iipiirr lefl second 
c rarefying osteitis with 
cJ. Infection probsbly 



pnlpless upper left first 
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Lower Front R^on 








^^ ^^ 



Fit- ■.-■'- 
Fig. IrJ.— Lowt: H«h: centnl i;;d :; 
Fig. I<^--.— L'-wer central anJ lawal 
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Lower Front Region 




:se teelh is responsible as all coiitsin <l 
—Lower right central incisgr pulpless, 



It is iliiRculI La If I] 




Fi^. 15g,— Dead pulp in Iqwei li^ft 1 



Periapical area of chroi 
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Lower Front Region 



Fig. 170. 

FiK. l?p.— Dead |.uli) in low^r rfahl centra 

Fi^. 1?1,— Large area of bone .lesTucdon 
involving rnoH oi lower right central and la 
eral incisor missing. Pulps dead in central 
left canine. Cyst proljahly followed chroni 
death of the pulp of one of the central inciso 


m 

Fig. 171. 

with sharply defined edges due lo cys 
incisors, but vital ill right lateral am 
s. (Casi referred by Dr. J. S. Evans.: 
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Lower Front Region 




Lower Right Region 




Fig. 17fi.— Lowtr right en 
niplcss. impcrfcci runt tillin 
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ROENTGENOGRAMS 



Lower Right Region 



QEy 



Flfr 178. FiK. 179. 

Pig. 178.— Lower right scconil prcmalsr has a poorly fitting crown, ruin probably 
vital, apical region normal, i'irst molar, decay of approxiinal surfaces of crown. 

fig. 179.— Lower right iircmular and niolar recion. iNo l>ony abnormalities seen. 
Partial root fillings in lirxt and second molars. 




Fig. 181.— Second premolar, pulp vital, no apical abnormality. First molar 
rowned, partial root fillings, ill-defined area, probably indicating suppuration about 
ipex of anterior root. Second molar, pulp vital, no apical abnormality. 
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Lower Right Repon 



S.E^ 



Fig. 182. 
—Lower right first preniol 



rentfy good root fiUin, 




Fig. 18S.— Seco 
broken down filUnL. . . 
ood .molar pulpless, no 



right second iiromolar, caries briiralh Inwcr eilRC of Hllmg, m 
. First moUr publess, partial root IjIIuiks, (ji-tia,>ical thicken 
ahoiit both apices. Mandiiniiar c.in.il indicated by two shart 
k space between, beneath roots of molars, 

premoUr, mesial side of crown broken away. First molar 
ial root fillings, periapical thickening of pericementitis. Sec 
rat fillings, ill-defined periapical area due to chronic rarefyini 
Small piece of root of third molar is seen. Diagonal ligh 
e due to bending of film. 
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Lower Right Region 




im..— Luwer riithl [In.t rrrmolar forms briJge al.utiii 
■al r,-gion iiormfl!: l>.ini- iil^-.n^liuii a.ciun.l m-ck of looil 
rmolar forms bri.bn' abutmvnl, ]ni1|> ,irDlial>ly vilal. |< 






Fig. 187.— Child fourteen vfars .<f ajrc- First ami s«onJ iirtmolars. uulps vita 
Ii':cainp]ele ralct.licalion of a\»CQS. First molar jiuli'Icss, cr^jw-n badly brokfn dowi 



Q' ^2 



Fig. 189.— SecDiid premolar, iioorly fitting crown, initial root Jillinic, periapical 
-egion normal. First molar puljilesa, imjiertect root fillings, periJenlal thickening at 
IpTccs, and condeiisalion of bone around dislol apex. Hrokcn down roots of second 
nolar, wilb periapical thickening. 
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Lower Left Region 



/. 'f> 







Ki 


15U. 


.V^ 


!9n,. -Lows 


';a.s 


ip'v 


191.— Uwc 
rolialily vital. 


left mo 
S>«alt 1 





tially impacled. Caries of .roH-n of It 
Fig. I9J.— Lower left [iremoiar and i 
t fillings, no periapical abngrmalities. 
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Lower Left Region 



m 





lling. no periapical abnotmaTity shown. First mi 



INTERPRETATION OF ROENTGENOGRAMS 



Lower Left Viegixm 






nolars. pulps vilal, 
Unerupled third 
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Lower Left Region 



MiM 



Fin. i02.— Lower left, I 
ing. Second molar iiiiliilesj 
illHjenncd periapical arra. i 



. lickc^in^, «f Icrj 
pulpless. good runt filllUE!, eMf 
aLly normal. 






aUghlly Ihroiigh a 
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ninstratiiig the Use of the X-Ray as a Check on Root 
Canal Treatment 








KiB. 20(:—^. Ul.ptr k(l klcral ill. 

ihickening. B. Same tuulh after oi>eii' 
ine. cleanaing. and sterilizinK of rout 

e!Iwn'di'ng*'"%1jex!"°c!^ After '"oraii'lc- 



iiig crown retnnvL-il, and dlajinoitic 
wire in ]ilace after iqiening anil steiilii- 
ing root canal. C. Treatment CDm- 
jilctcd. shnwins lillEnRCMtcndmE thronich 
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Illastratmg the Use of the X-Ray as a Check on Root 
Canal Treatment 




> ^ 



■•.^^•^ 





loniB. B. Central incisgrs hare been 
opened, rnot filings removed, and dial- 
nostic wires nlaeed in position. Rittnt 
laleral incisor. n<-w root filling and 
apical resection. C. Central inclson, 
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Illustratiiig the Use of the X-Ray as a Check on Root 
Canal Treatmrait 





Fij. 211.— W. Lower right second 
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niustrating the Use of the X-Ray as a Check on Root 
Canal Treatment 





J nU] rcot H)Ling, periapical 

fl S ne toolh after opening and 

ermanenl roQt filling, pass- 



i 



Fig. 2]i.—A. Upper left seeom 
'ilh diagiiDstic wires in place. N 
'ith both canals completirly filled. 
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Ulustrating the Use of the X-Ray as a Check on Root 
Canal Treatment 



MM 
i^" 

Fig. 216. 

Fig- 214.— Uiiper right lateral incisor, root canal ojicn^.l to apeJ, sterilised, a 
[nostic wire in |,1ac€. 


men and encaimiUteB ajiex. 

'ig. 21f,. — Lower righl second iiremolar; < 


■jk 



■r7ta;*^arr.ri'r •? K'.a7?s3:;*a.LMa' 



fWiWi irtm Hut Vtt 9i "Sat 
Sensed 





I ' Til 



B. 

1^ 
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Views of Impacted Cimmes, Ko Attempt at Localization 



Fig, 220. PiB- 221. 

Fig. 222. Vie. 2n. 

i a 



Fig. 225.— UncrupUH ii 
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Localization of Impacted Canine 



^itf§ 



uf Ihc other teeth. 
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Localization of Impacted Oanine 












IXTERPliETATIOX OF KOENTGEXOGRAMS 

Horizontal Impaction of Lower Molars 
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IXTEKPEETATI"N "1" 3:"KS~-;:N' ■ 
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Fig. 237. — Impacted unerupted lower premolar on left side. Tliia patienc alrcadjr 



right si^e. In the 



ZS'SS,". 




Fig. 23 H.— Supposedly edenlulous patient SI years of age. The arrow points t 
an unerupled eanine with the crown directed forwards. Above is seen a film givin 
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Cysts 




Fig. 239.— Large area of bone deslruction in lefl angle and ramus of mandible. 
Sbirply defined outlines of Ibis area make diagnosia of cvat probable. Patient save 
histacy of having bad sbswssed condition and bone infection connected wilb third 
molar and operation many yean before. At time roenlgenogram was made, left side 

found on the upper aspect of the gum at the site of the lower third molar, through 
which a thin fluid discharged into the moulb. A diagnosis was made of dental cyst, 
probably originating from epithelial remnants around the third molar, left behind at 

awsv and the fluid contents and cyst wall removed. It was possible'' to" pass" aerobe 
within the cavity almost up to the mandibular articulation, and down through a per- 




plete obliteration of cyst cavity by 
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Cysts 
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iL^ 







Fig. 24-1.— [.arge infected cyst of right sirte of mandihle due to inffction about 
of first molar, which had been lost some lime previousiy. 



Odontomu 




,INU of rtKbt tld<; of mandible in an aduli. 
I -iriuMrh diK-b.-irKinK on Ihe skin at the latter 



•lUr imui^ii. X,- iii,J«r i«ih r 
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■ 


r*^ 


^ 


U: -^ 



for a large filling. Oix exlractioi 

Ttac crowns of the unenipt. 

roots are shown, U|)|ier third 



union coni.ccled nilh lov.fr left second molar. 
I lost first Tiiolar on that side some yeais pre- 

ble." The* second' mnfar appfared'normal^'eKMpt 
this toolli a dead infected pulp was found. 
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J^ 



! ' 




;. 251.— Root of uppsr righi 
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Fig. 252,— Koeiilgenn^ram of right 5iflc. showing lack of development of both pre- 



law. Patient gave hislory ot never having eruntpil upper fi 
and lower seeond premolar on either side. Referred by Dr. 



Carl R. Case for 
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Fractures 
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Fractures 




Fig. 257.— Fracture through neck of condyle of marn 
tail fragment In Ihese cases ia i^enerany pulled forwa 
jscte. The ramus of the jaw is displaced externally tr 
; the lower teeth to be drawn over toward the afEecte 
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Fractores 





Fig. 259.— Same case, showing swaged metal intennaxiltary spli 



INDEX 



A 

A]).scc'ss, ('111 oil ic, 40 

xVlveolar juorcss. fracture of. IK) 

Anntoniic laii<linaiks. lointjjono- 

i;iai hie, I'd 
Aiiatoiiiy in iclation to lotMit^^eiiog- 
' ra]liy, 1'4 

P, 
Bone re<ien(M{iti()n, 109, 12(5, l.'Uj 

C 

Calcification of tooth, incomplete, 

IK), 119 
Caries, dental, 103, lOO, 107, 10<S, 

114, 119 
Cementuni, erosion of, 95, 107 
Clinical examination, 49 
Coronoid process, 34 
Cvst formation, 42, S2, 89, 104, 109, 

112, 125, 12H, 135, 13(), 137 

* 

D 

De])ris epitheliaiix paiadentaires, 44 
Density, relative, of various sub- 
stances in regard to x-ray, 
24 



K 



Einpvenia of niaxillaiv sinus, 5S 

Ethmoid cells. .'54 

Examination, positions employed, 53 

recoid of, r)2 
Exost'isis. subjx'iiosteal, IIS 



F 



Farad ic test, 50 
Film stereograms, 70 
Films, identification of, (50 

illustratinjj root canal treatnu'nt, 

121-125 
lower front rei{ion, abnormal. 111, 

112, 113 
lower front rt'^Um, normal, 110 
lower left rejifion, abnormal, 118, 
119, 120 



Films— Cont'd 

lower left region, iKUiiial, 117, 118 
lower ri;L;lit le^i ii. abnormal, 114, 

115. 11(5 
lowei- ri,i;]it rcL^inn, normal, 113, 

111 
position f(»i exjxtsure of, 57 
upper anterioi- re«iioii, abnormal, 

SI -90 
upp(M- anterior region, normal, 79, 

SO, SI • 
upj)er left region, abnormal, 102- 

109 
i'.j»per l(*ft legion, nornuil, 99, 100, 

101 
upper right region, abnormal, 93- 

9S 
upper right region, normal, 91, 92, 

93 
Floor of nose, 26, 81 
Fracture, alveolar juocess, 90 
mandible, 142-144 
root, 8S, 9S, 103 



Gingivopericementitis, 47 
Granuloma, 40 

H 

nisto})atliology of periapical lesicms, 

Ifyoid bone, .')5 
Ilypercementosis, 120 



Idetililicat ioM of plates and films, 

59 
Impacted canine, uijxm-, 127, 128, 

129, i;;4 

Tmpact(Ml first nmlar, np])ei-, 10(5, 127 
Impact(Hl premolai-, lower, IIG, 134 
Impacted third molar, lower, 130- 

134 
Impacted third molar, upper, 94, 124 
Interj)retation, 77 



Localization, 23 

by comparison of two films, 74 



145 



146 



INDEX 



Localization — Cont 'd 

of impacted canine, 128, 129 
stereoscopic, 67 

M 

Mandibular canal, 31, o5, 115, 120 
Maxillary sinus, 2() 

involvement in ])oriapi('al disease, 

Do, IM), 104, 101) 
relation of roots of teeth to, <>1, 

02, 0.", 00, 100, 101 
tooth root in, 140 
septum in, 101, 107 
Mental forjnncn, .''I, ."..l, ll.'J, US 



X 



Nasal fossa, 2(5, SI 

O 

Odontog^ram, definition of, 18 

knowledj^e necessary for interpre- 
tation of, 19 

Odontoma, calcified, 138 

Osteitis, chronic rarefyinji^, arseni- 
cal, 90 
with granuloma, 82, 83, 84, 85, 
86, 87, 88, 95, 96, 97, 98, 
102, 103, 104, 106,107, 108, 
111, 112, 113, 114, 118 
with suppuration, 81, 84, 85, 87, 
89, 94, 95, 96, 107, 109, 111, 
114, 115, 119, 120, 139. 

Osteomyelitis, acute, 136 

Osteopericementitis, 47 



Palatine canal, ])()storior, 31 
Palatine fossa, anterior, 30, 79 
Pathology, in relatinn to dental 

ro(nitgenology, 36 
Perforation of root, Sd, S7, 102, 105, 

los, ns 

Periapical dental lesions, pathology 

of, 37 
Periapical disease, stages, .'JS, 45 
Pericementitis, chronic su])purative, 

46, 88, 102, 104, 105, 106, 

112, 113, 116 
periapical, chronic, 84, 85, 87, 88, 

93, 94, 102, 103, 104, 112, 

115, 116, 118, 120 



Peridental line, 25, 79, 100 

Peridental thickening, 40 

Plate rest, 56 

Plate stereograms, 68 

Plates, identification of, 59 
position for exposure of, 56 
roentgenographic landmarks in, 33 
use of, 51 

Prognosis as aided l)v roentgen ray, 
&2 

Pulp, test for vitality of, 50 

Pyorrhea alveolaris, '4(5, 65, SS, 102, 
104, 105, 10(), 112, 113, 116 

R 

Rarefying osteitis, chronic, 45 

Record of exiunination, 52 

Resection of root, 122, 126 

Roentgenogram, 18 

Roentgenograms, interpretation of, 
77 

Roentgenographic findings in rela- 
tion to prognosis and treat- 
ment, 62 

Roentgenography, limitations of, 20 

Roentgenologic examination, posi- 
tions used, 53 

Root, fracture of, 88, 98, 103 

perforation of, 86, 87, 102, 105, 
108, 118 

Routine examination, 49 

S 

Sinuses, position for examination of, 
57 

Stereogram, 18 
Stereograms, mounting, 72 
Stereoroentgenography, 67 
Stereoscopic localization, 67 
Streptococcus, .'"S 
Supernnnieiary tooth, 90, 134 
Suppurative ])ericenientitis, chronic, 
(Jf). SS, 10:2, 104, 105, 106, 

112. ^^:\ no 



T 



Teeth, absence of. 141 

anatomic relations to maxillary 
sinus, 26 
Terms, explanation of, 18 
Tooth, supernumerary, 90, 134 
Treatment, bearing of x-ray examin- 
ation on, 63 
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